Introduction: The Global Online Sexuality Survey (GOSS) is an ongoing online epidemiologic study of male and female sexuality launched across the globe. The first launch was in the Middle East in 2010 followed by USA in 2011. This is the report on trends in male sexuality and prevalence and risk factors for erectile dysfunction (ED) in USA; 2015. Patients and Methods: English-speaking web surfers in the USA were recruited for GOOS 2015 by an international online survey service provider, with age and ethnicity distribution matching that of the general US population. A total of 100 questions were offered to the participants, including the abbreviated international index of erectile function, risk factors for ED, ejaculatory function, therapeutic trends, sexual preferences and sexual orientation. Results: A total of 610 men with a median age of 44 years (range 18-82). Of the participants, 90.2% described themselves as exclusively or predominantly heterosexual and 52.3% were married whereas 20.1% had multiple partners simultaneously, 54% had experienced one-night stands, with 33% never or rarely using condom on those occasions. ED was encountered in 55.4% of the participants. Some risk factors had a statistically significant influence on ED prevalence including diabetes, smoking, low desire, dissatisfaction with penile size and multiplicity of partners. Conclusion: ED seems to affect 55.4 % of males in USA; in 2015, with an association to diabetes mellitus, obesity, hypothyroidism, subjective impression of having premature ejaculation, low desire, difficult urination, smoking, dissatisfaction with penile size and multiplicity of partners, with emphasis on online cohorts being heavily weighted towards younger and better educated individuals (only 2.1% in the age of 60 and up).
INTRODUCTION
The development of the first oral medication for the treatment of erectile dysfunction (ED) in 1999 unveiled the unknowns regarding this sexual problem and revolutionized our understanding of ED. Since then, numerous welldesigned epidemiologic studies have been conducted to demonstrate the prevalence of ED [1] [2] [3] and identify potential factors which may cause or contribute to this problem [4 -8] . Since the population projection for the USA revealed that the life expectancy of men is rapidly increasing over the next 2-decades [9] , the age-related urological problems will also increase with time [10] .
The Global Online Sexuality Survey (GOSS) is an ongoing online epidemiologic study of male and female sexuality launched across the globe in different languages, aiming to provide knowledge about sexual issues in the general population [11] . The first launch in the USA was performed in 2011 where the authors demonstrated that the prevalence of ED in the USA was 33.7% [11] .
The aim of the current paper is to analyze the prevalence of ED in the 2015 GOSS update in US males and compare it with 2011 outcomes, as well as to evaluate classic and novel risk factors for ED.
ip-address. Participants were informed that they would be able to see the survey results after completion and to follow the data prospectively as information from other participants pool up. It was stressed that the accuracy of the information they provided would reflect on the accuracy of the information they would eventually be able to access. To ensure reliability of responses, quality control measures were applied by the service provider including estimation of the optimal duration for completion of the survey and excluding fast-raters. Participants were randomly recruited, avoiding targeting according to special interests, marital status or health status.
GOSS is designed as multiple choice questions as well as numerical and text boxes, which are mostly validated to only accept the appropriate entries and notify participants of errors. The survey also includes open-ended questions for general thoughts and insights. Explanatory notes and diagrams are offered when deemed appropriate.
A total of 100 questions were offered to the participants, divided into separate sections: demographics, erectile function, risk factors for ED, ejaculatory function, therapeutic trends, sexual preferences (including trends in marriage, polygamy, coital frequency, sexual positions and masturbation), and sexual orientation, among others. Questions regarding erectile function included the abbreviated International Index of Erectile Function (IIEF-5) [12] . An IIEF-5 score of 21 was considered the cut off value between normal erectile function and ED, with a score between 22 and 25 indicating normal erectile function (no ED), 17-21: mild ED, 12 -16: mild to moderate ED, 8-11: moderate ED, and 5 -7: severe ED [12] . Participants were allowed to complete the survey at their own pace and to come back for further data feeding at their convenience.
Ethical approval was obtained from the ethical committee of the Department of Andrology, Cairo University, Egypt. Statistical analysis was done using SPSS for Microsoft Windows, version 19. Data were presented as means ± standard deviation (SD), frequencies and percentages. Comparison between groups was done using independent student T-test or Chi square test as appropriate. Significance was set at p<0.05. Multivariate regression analysis was used to evaluate the effect of various risk factors on ED. Many questions were rated on a 5-point grading scale, and were evaluated as is, then reevaluated after rendering them into as a yes/no format. For instance, smoking was rated on a 5-point scale "no, rarely, sometimes, frequently and very frequently". The first two choices were aggregated into "No" and the latter three into "Yes".
RESULTS
Invitations were sent to 2033 individuals. 820 agreed to participate. 210 were excluded due to speeding through or incomplete responses, yielding 610 participants completing the 100 survey questions (30%). The mean and median age of the participants were 44.4 years ± 15.8 and 44, respectively (range 18 -82). Further demographic characteristics are summarized on (Table 1) .
Systemic ailments subjectively reported by participants are listed in Table 2 , with smoking, hypertension, overweight, diabetes and depression being the most prevalent. Median number of cigarettes smoked was 10 per day (range 0 -55), for a median duration of 15 years (range 0 -62).
The most commonly used medicaments were antihypertensives, antidepressants, and erectionenhancing medications (Table 3) .
On a 5-point Likert scale, 6.1% of participants evaluated their emotional relationship with the partner as very bad or bad, 13.7% reported that partner willingness to have sex was (not very willing or not wiling at all), and 7.1% reported (too willing, more than I wish to). Moreover, 31.3% reported that they practiced masturbation whereas 26.4% reported dissatisfaction with penile size. Of the patients, 20.1% reported they currently had multiple partners (with a relationship lasting for more than one month).
Mean IIEF-5 score was 19.3 ± 5.6 (range 5-25). Accordingly, 55.4 % of the study population demonstrated various degrees of ED (mild ED: 28.9%, mild to moderate ED: 15.5%, moderate ED: 4.6%, and severe ED: 6.4%) (Figure 1 ). Participants with a sexual partner in the preceding 6 months had ED in 52.8%, compared to 63.8% in those without a partner, p=0.032. Erection enhancing medications were always used in 4% and frequently used in 4.5%. In this combined subset, ED prevalence was 86.7%.
Prevalence of ED was the highest in the >60 age group (66.4%), followed by the 50 -59 group (55.9%), 18 -39 (52.4%) and least in the 40 -49 age group (47.4%), with a statistically significant difference between the consecutive groups except the 18-39 and the 40-49 groups. Prevalence of moderate and severe ED were highest in the >60 age group (p=0.001 and p<0.0001, respectively) ( Table 4) . Of the patients, 14.9% reported that their IIEF-5 answers were always or mostly under erection-enhancing medications.
The risk factors which multivariate analysis revealed to have a statistically significant effect on ED are demonstrated in (Table 5) : diabetes mellitus, obesity, hypothyroidism, subjective impression of having premature ejaculation, low desire, difficult urination, smoking, dissatisfaction with penile size and multiplicity of partners. Other factors that showed no statistically significant effect on ED included 
DISCUSSION
ED is defined as the inability to achieve and maintain penile erection necessary for satisfactory sexual intercourse [13] . Several well-designed epidemiologic studies conducted in 1990s highlighted the high prevalence of this sexual problem and defined its risk factors [1, 2] . The Massachusetts Male Aging Study [1] which was a community based, random sample observational survey of non-institutionalized men recorded the prevalence of ED as 52% among men aged 40 to 70 years. The authors noted that prevalence of complete ED tripled from 5 to 15% between subject ages 40 and 70 years [1] whereas subjects with heart disease, hypertension, diabetes, associated medications, smoking and depression had higher probability of having ED. Longitudinal results of the same study revealed that the risk of ED is 26 cases per 1,000 men annually, and confirmed that it increases with age, lower education, diabetes, heart disease and hypertension [14] . Analysis of data from the National Health and Social Life Survey which has been conducted on a national probability sample of 1410 men aged 18 to 59 years reported the prevalence of sexual dysfunction as 31% [2] .
The first GOSS was designed as an internet-based survey for investigating various aspects of male and female sexual function. Online launch aimed to avoid responder bias which may arise from personal concerns about social stigmatization [11] . The results of the initial GOSS study conducted in 2011 demonstrated that the prevalence of ED in the USA was 37.7% [11] In the current study, 55.4% of the study population demonstrated various degrees of ED.
The results of the multivariate analysis in GOSS 2015 confirmed that diabetes, obesity, smoking, ejaculating too fast, concerns over genital size (not necessarily a smaller penis per se) and low libido are risk factors for ED, which are in accordance with the findings of GOSS 2011 [11] . Moreover, GOSS 2015 revealed novel risk factors such as hypothyroidism, difficult urination and having multiple partners, which could not be identified in GOSS 2011. Previous studies demonstrated increased ED risk among patients with thyroid disorders [15] and lower urinary tract symptoms [4] which are in accordance with the findings of GOSS 2015. To our knowledge the higher ED prevalence among men who have multiple partners has not been reported before. Theoretically, ED patients may be interested in checking their potency with different partners, assuming that their ED may be partnerrelated, not to mention the possibly higher arousal with a new relationship. As a result, multiplicity may result in ED due to the possibly associated psychological stress out of guilt, fear of STD's or higher demand for sexual activity which may exceed one's potency. Further epidemiologic studies are warranted to confirm the validity of this finding.
We could not detect any impact of educational level, income, ethnicity and religion on ED. However, results of the Boston Area Community Health (BACH) Survey which used a multistage stratified random sample of 2,301 men aged 30 -79 years demonstrated an association between education/household income and ED [8] . The authors concluded that the increased risk of ED in Black and Hispanic men is associated with differences in socioeconomic status rather than differences in known risk factors of ED [8] .
In our study we could not detect any association between ED and several other medical conditions such as hyperlipidemia, hypertension, depression, hyperthyroidism, Cushing's syndrome, Addison's disease, neurological problems, hepatic diseases, renal and bone/joint disorders, infertility, sexually transmitted diseases, benign prostatic hyperplasia, prostatic and bladder cancers, some of which are well known risk factors for ED [16] . Moreover, our results could not find any association between ED and circumcision, masturbation, or low sexual desire on the partner's side.
This study is not without limitations. First of all the diagnosis of ED was based on the IIEF-5 results. Of the men included, 14.9% reported that their IIEF-5 answers were always or mostly under erection-enhancing medications, indicating that the prevalence and/or severity of ED may be higher than reported. Online surveys may decrease the confrontation-generated bias and may possible confer more reliable answers. However, samples recruited for online surveys may not necessarily reflect the general population since they usually involve younger and possibly healthier individuals with better education (only 2.1% in the age of 60 and up). The sample at hand was recruited according to the USA census data on age and ethnicity, among other factors, but had higher participation from the better educated which is demonstrated in Table  1 . Finally, self-reported medications and comorbid conditions likely greatly underestimates the true results. The cross-sectional nature of this study does not allow to establish cause-consequence relationships, hence analysis of the effect of possible risk factors is only suggestive rather than conclusive. A lot of data on risk factors may require further details, not to mention confirmation by specialists.
CONCLUSION
ED seems to affect 55.4% of males in USA; in 2015, with an association to diabetes mellitus, obesity, hypothyroidism, subjective impression of having premature ejaculation, low desire, difficult urination, smoking, dissatisfaction with penile size and multiplicity of partners, and unrelated to ethnicity, income, education or religion, with emphasis on online cohorts being heavily weighted towards younger and better educated individuals.
